Characterization of multi-phosphopeptides by muHPLC-ESI-MS/MS with alkaline phosphatase treatment.
The detection of phosphopeptides, especially multi-phosphopeptides, by tandem electrospray ionization mass spectrometry (ESI-MS/MS) is a great challenge due to their low abundance and the poor ionization efficiency of samples. In our recent study, a strategy was proposed for the analysis of trace multi-phosphopeptides which combined selective enrichment of phosphorylated peptides by TiO2 and dephosphorylation by alkaline phosphatase (AP). After separation by muHPLC, the profiles of enriched peptides before and after AP treatment were compared, and the additional peaks appearing in the latter case hinted at the existence of multi-phosphopeptides. Subsequently, an incomplete dephosphorylation reaction was performed to partially remove the phosphate groups so that the phosphorylation sites of the multi-phosphopeptides might be estimated. Through analysis of the digests of beta-casein and extracted proteins of bovine milk, more information on the multi-phosphopeptides was obtained by muHPLC-ESI-MS/MS than that obtained without AP treatment, which demonstrated that such a strategy might supply some potential information about trace multi-phosphopeptides lost in shotgun analysis.